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wic. hai/is^tiu ^-cDg^icsot. 

1 <o@f^v^7x-xs.e : tijie^2cD[i]ifg-rv 
?7x- Xlc, MtS^nx/e^-yTHcfcf-f 3^-y-y h 

<D0^-r>^7x-XtHijI5^nXAX-('-y7 L i:(DFa(O 
'JX7<D^a^r. WIES2 0|iI»-r>^7x-Xfc|(JE 
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CWAWl] /<Xv hjifSSKTfeoT, ® nonuse 
>?7x-Xfc, «nE»2©@*6-F>’X7x--;*tflRS 
A § @tt£ *) t> @tt£i|»&*r * » 2 ©@16-1' V ^ 

7x-Xt, ^aX/W^'yfi;, ituSESI 1 ©@*W > 
X7x-XR0 [ 8WE*2©@*8'<:«'X7x--X*'& t ® 
JHWfc. hWAS^Sit. ^©SAKg-3' 

t. tute^i©[Hiii-ryX7x-xst>'SuiE^2 0iH]*s 
-F>X7x— Xtc, liufEXnXAXA7'7Hc*fA-5^X 
y h©att}If^^iM{itAi>XXS-:a.— 7 h&WL, MiS 10 

m 1 ©@*6-f:/X7x— 

|ffl©U>^©S*tt. SJIE^ 2 ©@166-1' >X7 x— X £ 

|flEXax/SX-F*y?-i:©IH!©y 0 &A£ 

hSmSBo 

[»A«2] fit AW 1 KfE®©^X>y hafflSWCfco 
T, tutEgl 1 OH6^y?7x- XttulEXuX/^X-i' 
“yf-kOMOU^^Rtt, WIEIB2©@*e-r>^7x- 
xi:WK*ax><x-ry*-i:©M©y >Xifc<fc 0 
><X-y haffSBo 

[ISAW3] f»AW 1 XfctffAW 2 ©Mn*Hc|E«©^ 20 

^'yMflSfiT'^tit, fulEXXi-x— -Xti, [§]— JH 
suiESi©@*e-i'y^7x-x*'6i93ES 
2©@fg-l'>'X7x— X«kt> &^<©/*X'y btiiAgA 
*3flrr*/<x«y ^afiSfio 
[f»AW 4 ] SSAW 1 XliSSAW 2 ©Hn*HcfE«t©^ 

^"■y MSSIt'^o T, SufEXX v’x— 'Xti, 1^1— 83 
WKfcx'T, i«Eai©@i8-r>^7i-x*'6S«-r 
3/SX-y hW*gA!&©RAffi£, tuIBSI 2 ©@i|S-F > 
X7x-X*'P,SfS1--5^X>y 

©tfcli, tutSIIS 1 O0S4'7^7x- XiifufEXciX-K 30 
X^yftOFIO'jy^Oglt, buIE^S 2 ©@*6-T > 
X7x-X£tf[fEXax^x-F>yX-i:©flS©y >X©g: 

■ i:©i*t^LWSX-y Mliio 
DRAW 5] f*AW2tCiE!K©/ i ?X'y MigBT'feo 
T, t(ilEXX> 7 x — Xti, Ir] — j«i$E&ci5l/' , T, iulEfiS 1 
O0I-l'7?7x-XA'C>, RAT. IWES1©@»-1' 

> X 7 x' - X i: hu f E X p X / <C X -F "J A 1 © © U > X & 
i:f|LV'»©/VX‘y b2£fflBAfc§{lU hu§E312©[h] 
f!H':'X7x-XfrP>, RAT, tuIE35 2©(Hl^>X 
7x-X£tufEXaxAx-F'yXA©ra©y ^Xlii:^ 40 
U'»©/<Xv bifflS 

Bo 

[»AW6] isaw 1 xtt»*«2©{5rn*HciE«©^ 

X-y Higiffeot, MJEXX^x-vli. MiEU 
1 ©@®-('yX7x-XtcMIE^2©[ij^-i'>X7x— 
X<k9&£<©^X'y hoaa^^iMM-rSAX-y h 
afigBo 

HitAW 7 ] fit AW 2 &CfE«t©/<X y b afSSBT'fe o 
T, m EXXS?a— 7«i. IdflEJH 1 o@i^y^7x- 
xtc, SAT, huSSM 1 ®iS-Tv^7x- X£Su!SX 50 



2 

DX/W^yftOH© 1 ; >X^i:l?L</V^X'y blft© 
awifpI^iSfBL, buSEIS 2 o@i'i’yX7x — xtc, 
RAT, fiuIEIg 2 ©08^7? 7 x-X tMIEX DX/^ 
X-F-yAi:©ffl©y 7XSi:?U/V^'y blS©^!* 
Rr*am-r s/^x-y bafBSBo 
[ISAW8] y^X-y l-IigiT'feoT, »DiIi© 
®fiH'>X7x-X£:, tufBSI 1 ©@I6-F 

>X 7 x-X© n {g©iilt£}3r 7>*g$i©g! 2 ©@*8-f > 
X7x-Xt, 1fflE*»©m©@*6-F:/X7i-Xfc 
ffiiffl£»©S 2 ©Htt-F v^7x-Xi:gtJniiXn 
XMX-F y^-t, #ffIE^©mi ©@®-F>X7x-X 
st>*msEj®is©^2©iii*i-r>'X7x-x*'p>, bww 
fc. /<Xy bfcHASA^gfiU ^©SAKStJ#, W 
f2Xax^X-r-y7 L 0|iJ®i^ff9 jaWWtc, 

tufE*I&©lg 1 ©@*6-f >*7x-XRttt<nK«»©Si 
20@I'(’7X7x- XK, HuIEXnX/^X^'yf-tcW 
■r^/^X'y h©atllIfoJ^aM'r-5XXv > 'x-Xi:^W 
L, BuIE^©^2©lHli|t-l'>'X7x-X©§lHlS®-rv 
X 7 x — Xl±, g! 1 (DmU'f VX7x— X^MSEXOX 

/^X-F y ^XS!(©n^©S!l©y >Xtc 

cto, HuIBXaXAX-F-y^tS^^n, MIEXX'X’i 
-Xti, |g 1 ©@®-F^X7x— X©A*ffllAM 
1 O0i^7?7x- X©ffi*®JXti 1 ffl©itu!ES!2cD 
@^-F>X7x— X©W*j|iJi:}tgc^n. ^2©0fg-F 
>X7x-X©AX3ffliJti»^:nffl©^ 1 ©@^-F>X7 
x-X©m*fJJX«l®©^2©0^-F>'X7x-X© 
«k -5 tcXnX/SX-F 5 

/<x-y ham^Bo 

[K^JSO] litjRlil 8 tc§E®©y^X *y b®fs^BT'fe-x> 
T, iufEXXv'.n — Xli, @JHfc43V'T, RAT, 

^ 1 00^7X71- XtCBulEXaX^X^'y^lc^ 
T-5am£I*Bj-r3RA©/SX'y b^cOn(g©^©/^X 
-y b©^W^2©@*6-F>X7x-Xlc« : Pl-r5^X 
■y bffiflSBo 

[If AW 1 0 ] ISAW 8 XliliAW 9 ©Mn*HcIE«© 

Ax-y wiaas©^ 1 ©iuss-f y 

X 7 X— X©^@HS-F T'X 7 X— X©AAffl!lSt>*aiAilJ 
H. ^ti^tiHuIEXaXAX-F'yAi; 1 ^©U XXTSS 
*fc?n, HUlEfSiS©^ 2 ©lel^-F >X7x— X©^®^ 
-FvX7x-X©AAffliJRa‘HlAfflit±, ^ti^nHulEX 
nXAX^yftn^O'J >XTgc^StlSy<X'y ha 
§8Io 

[liAW 1 1 ] i#AW 1 OtaSi£©/SX-y bafiSBT 
ib-oX. MIEJg^©^l ©IHS®-FyX7x— X©^[ h 1^ 
-F yX7 x— XAAfAi, huIE 1 A©U >Xi:SficTn 
-S 1 f@©amKX-F/^SL, huIE®^©^ 1 ©0®-F 
>X7x-X0§[5]^-FVX7x-XtaAfflat±, HU IE 1 

1 »u->-/^su huie^ 

IS©^ 2 ©0^7X7 x -X©&@$6-r 7X 7 X -X 
AAffi9«. tuIEnA©y >X ni@©a® K 
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mEmm^2<Dis}m^>^y x-xo 

S0S'l'y^7i-XfflMia, #0IHn *®0 t& 

WtZn2>r\®<D\si /— FUfiSBo 
[issi 2 ] hafssBT'&oT, *sf&®mi 
( Dmm ' Ozy ^- yt . mEW , \ 

avxxx-x® n fe<Dmmzw ymm<Dm 2 ®n i*a^r 

y3<7x-Xi;, IWatt»©SlOlHl»-f>^7i-X 

t«jSEa»os 2 ®@i^>?7x-x x 

□x/U'f'yft, mEmmn^KDmm^yyy^- 
ymsmEM&fDftiztDmu-Jyzy x.- x*>f>, Hi 10 
StyC, /Vir-y FWAlg^gfiU a®saf:So"£, 
MK*PX/tX-fvA®fl?J»*fT3 tt^ic, 
ic. ffi§EM&<D%S l 

<0^2cD[H]|®-r>'XXx — XC, itufE^ PXAXA-yA 
teTttS^A-y F®)£toffpr£)£{SA3XAAx-A^ 

L, tyfEM$(®^ 1 y £ 7 x-X®£4eI^ 

-o-xyx-xii, igavoov^iasTtijis^nx/^ 

mtEmm^mzcDmm^yyy^ 

— X®&[ Hli^>'^ 7 x-Xli, ISnXVO'J^I 
IgT'MiEypX/AXAyAAlg^ti, iWfEX A v>x - 20 

Ali, ill ® 0 |gAyXyx— X®A*flJ*M f@®gf 1 
codin' VXXx — X®mAMXIi lf@©MtES2®0 
^Ayxxx-xoaiAfflkgMsn, 

X7x— X®AAHFJjIillAn{i®i? 1 ®0*gAyX7x 
-X©m*tJX«l<S©^ 2 ©IsliiH' y^7i-X®(U 
<fc ? teX DX;«^ >y A£rfW8Tf 2>^ 

t"y FlifgiSBo 

[ISAiSl 3] M&H1 2IcfE*®^A-y HlflSST' 
feoT, tufEX fr Ax — Ali, ra — /9^tcj3V''T, SA 
T\ m 1 <D@^>^'7x-X^MIE^nX/ < :x^'yA 30 

ic*ft sm^ffFRTtSSA^A-y Fi&®n{g®&® 
/^■y b(Dmm^2<Dm^y^y x.—y^pf^it=h 
hafasBo 

[0 0 0 1 ] 

*mmi, Internet 
Protocol (IP) &if®nJ^ft^A>y FA# 
B»Fi©£A-F aXTATMti/' 3 o ) OH/SS^A-y 
F (-®Wlc-b;Fi:PfIfn?.) ^X^-yfvn^^ 

•y hr — X3MSBI^M'^'§o 40 

[0 0 0 2] 

[^<oe«] jfi#, AAX-*'y F^iio&ii-fsA 
-* F^lxy XlAt»igJjnLTV'3 0 Sft, 
iSg£{£ffl LT^btlTt'it F 7 > h y®H& 
if, iSo D oSt?, mmm<D-V— fcfX£Ay*-A-y FT'fr 
43? itA -?»Ifj£fcM.5>tiTi/'§o ^tUcttiS-r-Sfctf), 
<2£gSA*U-T'& < , /VJr -y F A-XiafBgB®Ag* 
ft, iftiSft, ®{8M(kA^^Si:?n?) 0 
[0 0 0 3] ^t-y Ff-^Ii8I®X-<yfMi 
LTliASfiftOS^freAtoA^yXrSXAyAtf so 
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SbTt^c itfaenti/'So At±iA^'y7r§yx-( 
FX^i'-yA^rlPlTAf' &t>®h LT 
!±, "The Tiny Tera : A PacketSwitch Core" , Nick McK 
eown , Martin Izzard , Ad isak Mekkittikul, WilliamEl 
lersick, and Mark Horowitz, IEEE MICRO, January/Fe 
bruary 1997 0XT 1 J it'A ) ff$>-S>o 

1 *^jjAt£XA'yA«:, IStai2 61;:^ £?&XA 
•ym§ifx?)n3o n*OAW)J^-F^tt5 
y aX/^XA'yA7 0 6£D#ij®lcIi, nffl®#— F#— 
F 7 0 1 A^lt5>n, *- F t>- F 7 0 1 C~tlc. At) 
;Fy77 7 0 3^EUniio AA0i®7 0 0 At) 
^nfcRlSft-'^-y FtiS^fi/^A-y F (-tr/F) Wile 
^SiJ^nSo A*/W77 7 0 3 lc/*'yyr'J>?Ztl 
fc-tMt, XAAx t— 7 7 0 5 iCTAfiJA#- FB0& 
MX^Ax-O FA- F 7 

0 1 <£ 0 tBA 24 xT, 7 aX/U-i''yA 7 0 6 (CtX'i' 
•yA^X'^nSo AWA^-Fr^O^y: 1 -feiUliffiTf 

Ific, c®#tfi)ttc43^Ty, #A^Fy7 
7 7 0 3yaAASSSiJ®Ax — >\"yyy (V i r t u a 

1 Output Queue (VOQ) ) tl 

Tl/'T, XfrAx — 77 0 

©A x - A 7 X 7 *' ?> ©Bt<&m L# nlSE t ~t Z> C it T. 
Head Of Line Blocking (HO 
L) FUt^XlF-A-y FcDfgT^BihLTt^c XpX 
/Ad'-yf7 0 6tt, -tr;F7 0 4Sr, {5>JAl±*lfi8Snf >y F 
Wiicx^d'xbT, ^©x-r-yAffiT-M^jjaa-r 

•2>o 

[0 0 0 4] tAc, f£^©^fr-y FA— XiIfBSBF:43 
b'T ^a^®®|gjg)SA''4F^- F nT^ i: & -x. TC' 
^a^®[iI^-9-^-F-r?.-Sg^^A'y FA 
— 0 3IC43V'' 

TIi, XPX/^XA-yA7 5 0I±, 2. 4Gbps#fi 

vmmcDAtix- f t msLvmt)#- f^ltjjo, 

Affl^-FHTnXn®Xd'yfy^fi ; A ^oX 
/U-f -y A 7 5 0 i 0® A 7^7 x— X i: 
m, 2. 4 G b p s FAA'S (aifSSP) 7 3 0i, 

2. 4 G b p s L-'>— /n (SM§i?) 7 3 1 lei t»fTt>n 
5 0 A0 iJF: 43</'TI±, 2. 4 G b p s0^SA>X7x — 
X7 2 1 «'5r&«g|0{gi§0tg*'A#-F 

-r-5CT^^-r o ^A-y FA-^a{iSB®0^iR^$ 
^a<-r-5Ai6, 0SA>^Xx-XT'Ii, fgllESS^ 
^^-F^+FjH-F-r-SO^-^WTfe^o 0 3Icfc 
V'Tli. 0jgA>^Xx— X7 2 2T'Ii6 0 0Mb p s 
x 4 tH — F , 0jSA>^Xx— X7 2 3T'Ii 1 5 0 Mb 
psX16#— F, ®id'y^7x-X7 2 4tim' 
tf-yFA — t (lGbps) x 2 4?— F^riJXSLTl/^ 
fiBJ^r^LTb'^o C®i9(c, {gjSE^lc-oc^Tli 1 o 
®0ISA > * y x-Xrtlc^S(®^- F 
<11X§LT, XA-yAulHl^'Jy-X^MItlcL^C'J: 
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[0 0 0 5] 

tr sunn 

tatcwi '\ ssttsiefanni *-^^— h - r 4 ^& sx>r 

tMfeStiZtf, *y h7-X©TX 

[0 0 0 6] 0 4iC, X^-y^BgO— P^r^fo Xn 
X;a^'yf8 5 0tt, 4 0GbpsfMS(OA* 
Jl«-hfc^©tfi;fr#-h**fbT*9. Am*tf-b 
Plt'nXnOX^'yf^Bo 4/nX/W^7f 8 io 
5 0 7>b(DVsWWjte&$tl*, 4 0 G 

bps K74^ (SSfiflO 8 3 0t, 40Gbpsl/-> 

— -K (S®») 8 3 1 ic J; 9ift>ti5o me, iiu 0 0 
Gbps fr*5>iS(T bps ^7X®A§1 X-i' -y 
Tti. XPX;U4yf8 5 0 ilHliilH'y'XXx-Xi: 
>^ 3 ^^ MitDTfegpaiciofT 
tl S 5 0 03 fcEI«ft#*.2rT*, 4 0 G b p 

s @I-i'y?7x- x 8 2 i co&&£-f, fitx&fflSto 
hStlSo Xnx;u-l'yf8 5 0© 

X4 y f V»t LTtt 4 0 G b p s t'$5i!) s , MX. 20 
If, 2. 4 G b p s @3® 1 6 2 ^, f*'k*y 

Jft£ 4 0 *+)-#- bt§ci;(i, ftttffi&ftft £tf ISIS 

-f>^7x-X<D^ffia<DSP^-±, 

njfigi:#?), 2. 4Gbps0ilS8* (8 2 3) -^, ^ 

/fflfy b-f — tHUH®# 8 * (8 2 4) 

t, ®»>f>^7x-^os»fgfi3V«<ft«Rrii6ttjy 

COi^, &&.<D{&\ J 'g\m.'{ZyZ7 X.— XfCOG> 

Tti, ^nx^X4yf8 5 0 i:©S^<Dfc46(c, 4 0 
G b p s^ 0K74A8 3 0, b’>— M83 1, fcb< 

& b^o.-frZigm-rzvunmtK 30 

Ztcisb, 

b<&t/\> C®R9®li, 0 4 lcj5ll^L/'c Kv't'A b'> 

— i R ^- rsEii ^ sa ^ tfe ^- rsfc ^- ett * 

<, ftSSligtfgiSS ^ h ^ lgffiLTX - r ' y ^ tciR^-r 
S»^-tcHRW»c4U«iai«T*So 
[0 0 0 7] Sfc, ;£i5ft 

Adi)]^y77ii'nXMX4' -y^tHf, AAjd*— b £ 

**— 0 ^ 0 , 

XX X I-Xt SSlEli^ >X7x- 

Xtf®£Lfcmre, CMXDX;U4 , 7ft'igt 40 

§c fc;&%A-S£, feS>i®ji0$Sb:AAj£ : ftA: b-Xb'y 
^*aa»fl!)fiaiiii8fc:i^ftKm*-rs. *fc. 
iS0^cAAl^n/cb^b-y^%Si:S?)T, — oo^SiS 
@^ c ( si ^( cmAi'r 5 <t 5 fc 

i6, X^'y^©<£ffl^tf*b<{gT^3if^*'&So 
Hb'JHA-St, ee^OXaX/^X^-y^tcfc'b'Ttf, A 
fcHAltf— b< (fJgtStft-gilitctt 

JSbTG'&V'fcib. XtiS5S0^ 

-fVXXx-XtfgftbfctffgT'tt:, maotbAi^-b 
tf£G'TG'-S{ct>*'*77£t I 7 r -X*jMtfiT'£&b' "X - 
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py+xr s * 

[0 0 0 8 ] 

[K mzm&t&rztbammi *wm-m sn. &0 

84 , yX7i-Xi:Xnx;U4'7ffli:oSi^-l' 
&@iis-r>'Xxx-xtciixs?ns0f«®jSjatc 
jSbTlx^l'&o T^fgB^iD— fS)S0 
!®4':yX7x — Xgpt. XnX/^X-f'yf-fctOAffiAlS 
ttttltf-bfcffiffibTSSKb. ftS0i4'>^7x- 
Xffii:. XoX/SX^vf-fcOAffifclSiattntf-b* 
ffifflbTSfflWS. *PX*X>ry*-©AlH*l#-bfffl 
SW«tt£t5Xys;a-7tt, ®S[il®4'yX7x- 
Xfr^lf noSfflSS'J XXX b^rSfib, iSillHtfJil 
47?7i- Xfr^lftf-bSlC 1 f@, 03: 0 nfi<Dj£ 
tHS*'JXxXb?:§it5. X4r-7 a - Xli^T©# 
- bjb'^gfibfc'J Xxx h*t i:KAttl*»aiB8«« 
&5£b, #-bJ&flte2&ffi^S«I»I-rSo 
yX7i-xT4i, asi^nfc 

^mAjicK^t's^x-y b^jMWTSo y' 

X7i-XCOb Tli, n(H£>#— b 
T. jMm*^46P>nfc5S^WAj^^-rSAX-y h^r)M 
B4-r§o ^si»3S0^'<y / xxx— xtcfcv'T, 
iMtBfFnJtf 1 oco^ffiA](cWbTigi6P.nfc^li: 

If, + ^7 7 7 

y bfcjSttbTf&WHbfcfrdo *£. ffiRtOSSffiS'FBI 
*'i»R©jaifem*K»bTBi66nfc»^Ktt. 

— /by 77 *'£. IK^^A-y b<DS!7/ 

ttlb£:fr7o 

[ 0009 ] %fc, *wm{&<Dmmz, ^'j^-=y 

if', fgiiimJSM' V ^ X X— XgpoAAjffilJ*’' 1 

»>r y?7x— xap<offi*fflix« 1 

Xx-XgpotJBAjfflltS^^n, iSas^xXXx- 
XSOAAW^nflOS 1 «4y^7x-XO 
mAliRiJXif If@<7)^ 2 ® 0 SS-r x x-X(DWAi®I i: 

<fc 7 tcXaX/^X-C 
[0 0 10] 

[f|0^O*fig(D®®] *f§B§lcA5^X-y biimSB® 

[001 1 ] 0 2 if, *^(D/^'y bilffiSB©-^ 
ctD^'r-yymmmwit, nxncoss^ 

fT7 Xnx/ix^yf 1 0, XoX74X4'7f 1 Olcgf 
S^tl50i4'yX7x-X2O-l~2O-n, fci 
O'X4r-7x-7 4 0t5:St5„ XnXyU'fy 

fl 0, 0S^yX7x-X2O, Mxy-y’a-7 4 
Olf, 3?J®lgP5 O(CckOSffl0il'SX5 1 ^fflbT, 
s, aitH&fHiKSi. ummm&Wkrs. e nmmmifrrL 

& o 

[0 0 12] 0Jg-f'XXXx-X2 0 iCOG'TSJB^-r 
-So (HllS'l'y'XXx— X 2 0«0AAl(fflli, AAj®Sgi5 2 
l.VOQ (Virtual Output Queu 
e) 2 3, 43f:O*V0Q^J®gi5 2 2^ttSo 



50 
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^7i-X2 O0H4*ffifc}:, V I Q (V i r t u a 1 
Input Queue) 33, V I Q®8fgl?3 1 , 43 
£ mu *©ngi5 3 2^r w-r§ 0 
to o 1 3 ] la 1 4ti. a*©s 0P2 i 
to 7Xy<y b-r-*H:Art@tfl4 0 *ai7TSBtcA* 
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§0 A04£, iixy->”y 2 1-4KT, jfcfti P7F 
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It, ^xy-7>2 1 -4lC&ffiZ?lfcL 3 T A B L E 

2 1-5?ifflt5„ L3TABLE2 1 — 5 IC(±, A 
fe^IP 7KL/Xi:, Ui*#-b, SRXAX, ^0 
3ESM$fc0I P7 FbXA&5A7X b*'vA I P7KL/ 
Xit0©JSM^A-X;l/®S'e^5nTk^ o N «>3g 

0#W:/* 20 

7I-X2 O0W*®M#glcoi/^rii^KE'r^o 
[0 0 1 4] JXTTti, XaX^XA'vAlCytfLT, 4 

0 G b p s 1 0*i*lRS-r«I gS4'707i-X*-K 
(Affi*4 0 G b p s : «T4 0 G b p s@S'l’7?7 

i-XtTO 2#Cit, 10GbpsX2@i (AW* 

2 0 G b p s :OT2OGbps[HS'l'>07i-XJ: 
nf-SO *iR§-r-50*ft^>^7x— X 2ft* ,{ ®£LT4g 
««nTV'*»^*fWK:bTKTO=!&ff5. XnX/SXA 
■y AtilSSSnS 4 &<Dlsimt 7X 7 x-Xlc*fLTA 
a*^-P0SM ; &ffk\ A* 4 x tBtl 4 0X-Y 7f-> 30 

'fZff?o &43, c<O;^'yHigB0(ilSXD-yh 
tiXa -y p X 0— QT43 0 , 4 0 G b p s 0® 

4 '707x-Xi, 2OGbps|slS4y07x-X0 

H^efejstt-cfrswisfc-rso 
COO 15] Hitt. 4X4X'l'yf>^ff7^^r7 
HUiSEHO-HasW^^-ro C<D^tv bjIfggB 
li, 4 X 4 0SM?T7 XoX/^XA'yA 1 0, XnX 

^tx-r-yA i oicfkm.tEtizmmt'szy *-7.2 o- 

1 —2 0-4, 43JtQ : X'!r^a— A 4 0 * 

Hf&flmi, 4 0 G b p s X l #— YteWMtZ&Ut 40 
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s x Zt— b^lKS-f-SHfllA AX7x — X2 0-2, 

2 O-4jb<Jggc£ftT03o [hUSAXXXx-X 2 0 - 

1 , 2 0-3 0A*®Ha± 2 0 G 03M® FAA 1 5 *< 
AnAn2®-ro}g«^nT43 0, Bts^vs^x-x 

2 0-1, 2 O-30tt}*®Ut:ti2 0 G0§fgFA4'^ 

1 6tfA4lAn2-fo®j§Mc0?4xT^3 o 3: A. SSHA 
V07 i — X 2 0 — 2, 2 0- 40A*®UC«2 0 G0 
ilfiFAA/Sl 5tf*tt* f ttlffl»«SftT43»>. @*g 
AAX7x-X2 0-2, 2 0 — 4 0tfi*fflHC li 2 0 G so 



8 

0gf8FAA^l 6*^41^43 lfflHSS4m'«. S 

fc, AnX/^XA-yA 1 0tcOV'-niHtf£M'>'X7x— 

XXayhicWbt, 2<@0S{BFAA/ < U 6 F 
AA/Si 5!b^nfn, x ay b 0§:MtJ 4: igfiffilHcBH 
H^4aTi/’>So £/c, XnXAXA-y tit, ^S-AtB* F 
AA/^C*f)SLT, 0i^707x-XXD7 b^fet) 
2O0ftUSAttl*#— h* Bl'fyJXx-X 

2 o- ncffiii-rsAim-tf-Mi i p i i . i p 1 2 , 

MiOP ll, OP l 2) ^rJfOc 4 0Gb p 
S0i4’y07x- X2 0- 1 , 2 0 — 3 ilXnXAX 
A-y A 1 0 2 t<D 2 0 G b p s V >?T&10c2tlTl3 

K), Sfc, 2 0 G b p s@i4'y07x- X2 0-2, 

2 0-4 iiXnX/^XA-yA 1 Oli 1 A0 2 OGbps 
tv'So xy 7 x -7 4 oii, — ^jb 
1 ^11QT^T0Ih]^A>'XXx-X2 
0- 1 -2 O-40/14r -y btti*R#1IM8*lRJ(IUT. 
cn5«fc£fc0»^>*7i-xH©»«i!B»&8M£ 
L, @S-i'y07x- X2 0- 1 — 2 0-4lcAA'y b 
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[0 0 16] @*SAV*Xx-Xf!B0&*JcM 
?>7c460X7-x>'xi-A 4 ocD—mmmic-o^rmwt 

2>o &ttl*|5J8fH':yX7x— XIC^LT, 

bffl*fi:£>bHKSLfc«#fc:M:. XA;7x-;b4 Ott. 
jSleia^*^ (77yFak'y) icJtOg^A^tA* 
@I^y07x-x«t5 o 

flBfcfiosfc'tBTjfiaifcflBfrf 

§ ± 3 IC Am*[Hli®A X x-Xffl 0 »igcM^*^S 

041, fnl-«)feS0ttl*S 

J: 5 IcftU±*<t V'o JAt 

0S^m*0*SA^X7x — xmcmwrv c tt, 
A7l-<y07x-7t|llMy07x-Xt0jSlij| 

coo i 7] 0 1 •etiia^^txTv^v^, 

X 7 x — X0A*d!Ui, 0 2 A^b/ci^lC, A*©a 
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s 0*117 VXXx—XlCOl/'Tte, 017tC^-T.47 

1C, b (V) 4 1 1, 4 1 20^730 io 
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Q^r(®§P2 2UVOQ2 31CR A£2 0*AT, 0*87 
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A'5/^7b?:20 (Al, A 2) XT^X-WUCS! 
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SA*#— b I P 1 1, I P 1 21C*fLTfcH*£4lSo 
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Al OlCTR)f^0W*^-bOP 3 1, OP 3 2#iiC 
T, 0*87>'X7x-X2 0-3lcMLTm*24xSo 
0lSA>X7x— X2 0 — 3 m*{PJj0iftjf / PlcoO' , T0 7 
ic^fo 2O0/^7r-yb (Al, A 2) 14, A41A412 
0 GA7-A (20G-DRV) 1 6 £S CT@®4 > 
77x- X2 0-3lcA*£4lS o A0f£, ^fig|3 (M 
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*A>X7x— XlCffl^-TSAx— ^-y 77 (C0(§£- 
1401187 VX 7 x-X 2 0- 1 *'0.A *S4xAc/SX-y b 
ttb&rcib, C4Uc44tS-rSAx-^'y77 3 3 1 ) 1C 
]§Jfl^4lS4;-7lC, V I Q*iJ®g!?3 3lC<fc 0$(J®^4l 

V I Q 3 3 T?7C0 oJItfi'' ^7 blcffi7*xlTS4l4c 
». ^A-y b 14fi?7*tb $4xTtH*®a® 3 2 ^W^4x 

S o 

[ 002 1 ] eel*, m*®sgP3 2(Dm^m 1 5 * 
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SP3 2-31CTb'A-V20®S*nf*4)4xSo tfIJxlf, 
9--A-y b0«-&lcl4, ;A0lEiM7c0 I 
P7KbXT'fei,47Xb*77l P7 Fl^Xb'S, }g 
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^LT^#-TS®S^fT*7„ AXXbJb'yAl P 7 F 
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0^7?^. Rl^fi/^ y F14PHY 3 2-21CT, fi?d4. 
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(E/O) 3 2-1ICT, ftff 

mc&mzn tc'&, w*0*S5 o^asmsnso 

[0 0 2 2] XlC 2 00 2 0 G b p s0i|g/:yXXx — 
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B8^^7x-x 20-1 &*§£•<£> 

@i-fy^7i-X2 0 — 2<DK){ / Ft'O)V'>T0 8^rffll/'' 

Twwrs. 74 o*'e>M8s*S4 isriib 

T, m*®ij08i/>'£Xx-X2 0- 1 JC*tbT<DW*l 
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ICR A* 1 O^AT, @§4'^7 x-X 2 0- 1 fcffl io 
an + a-^777 2 3 1 *'P>/^/-y E (B 1)5:1 
oM^m'Tc Jfta»fctt+a-/<777 2 3 1 —2 3 4 
fr^i-^77 2 3 1 £-febXX 2 3 OtCTjSJRb 

wvb (b i) ^^tB-rcticta^-rso 

E (B 1) li 2 0 G K7AA (2 0 G-D 
RV) 1 5?:IEt7DX;U'l’7f 1 OcoMlSf^A 
Altf— E I P 2 nc*fLTfcU*£n3o CCA, XnX 
/SX/xAl 0<£>AAl#-E I P 2 2(c*rLTl£{Sr&& 
M2 ; h.Tl/''&t/' > o ^7 h (Bl) li^nX^X-l'yA 
1 0(CTf9ra<DWAj#— EOP 1 1 i&IBt, isiU'O 20 
4>7i- X2 0- HcftbTWAl£tx3o £A:, 081/ 
yX7x- X2 0-4tDSb^lCOt/'Tia9tC^‘rAA d 
n«0 8 o <DT'f¥«!J! 

^#BS-T§o 0*8/>*Xx — X2 0-4©3rx— M‘y 
Xr 2 3 l e>S!^aj 2 n/c^y-y E (Cl) l±xnx 
/^X/'y^-l OtCTRlfaom*^— EOP 1 2£:ilb 
T, 08S//XXX — X2 0- nc*frbTWAj£tl.3o 
0i|g//XXx-X2 0- 1 WrtfflOftmcoV'TB 1 
Olc^-fo 2O0;iyyE (Bl, Cl) «, 

20G/O-A (20G-DRV) 1 6 £ifflCT0*§l/ so 
XXXx-X2 0- HcA73?nSo /■£>&. ^®SI3 
(MUX) 1 6 OfcTRSH^SSft. V I QrtcDiS^'T 
■5AAj//£Xx— XlCffiWf 3^x-/byXX 
>y E B 1 (i+a-Ay77 3 3 2, ^/>y E C 1 ti^x 
-My77 3 3 4) K|&#l£nS«fc3fc. V I Q®J®SP 
3 3 £0ffl'®2nz o mmc, 40Gbps 018/ /£ 
7x-X2 0-3OAM2 0 G b p siS-fX^i 
— X2 0 — 243<££/2 0-4CDttl73(C|SlBftc]iM^n-5 
^0@8l'>X7x-X2 O-3tDS)!imcOG''T0 1 

1 £fflV'TlKBJ!-r3«, X^'/x — 74 0A'P>SIJTO4 1 40 

£»UT, W*(ffl08§/>'*Xx— X2 0-2*5<fct>'2 
0-4tCttbT<DW*f*Rp£§l*®(i>i:. VOQ«BI»» 

2 2«V0Q 2 3(CR A^20^t, 08S/:xXXx 
— X 2 0-2tcftSf§ + x— /Ey77 2 3 2*'E>>'4/ 

-y E (Dl)£, SAc0^7XXx-X 2 0 - 4 (cffi 
St5 + x-/Ey77 2 3 4 jb'£/^'y E (E 1 ) £“> 

— 'rV'X-wWcgt^m-f-o Sr^tb^nA:2 0tD/^y-y E 

(Dl, E 1 ) t±#SSg|5 (DMX) 15 0(CTB#K^ 
2ftT, fnfn2 0GH7/4 (2 0G-DRV) 1 
S^fflUTXaX^X/'yT^ttJSf 3AA#— E I P so 
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3 1, I P 3 21c#LTWAj£n3o E (D 1 ) 

JiXnx^X/xA 1 OfcrmBSOWAltf- EO P 2 1 
£riIbT, 0®/VX7x— X2 0-2fCjltbT WA2 
ft§«, M/yh (El) liXnXAX^yf 1 0 

tCTmilcQtB*J*-EOP 4 1 SrabT. @IA74>7 
x-X2 0-4lc*fbTWAu*fti><, XDXAX-f -y A 
1 0<DWAjtf— EOP 2 2, 0 P 4 2lCOV'Tl±MtS 
08l//xxx— X2 o-2WAj{IiJ<d 
SjmcoG'TH 1 2lc^fo /^A-yE (Dl) l±. /-fi 
fn20GE7-M (20G-DRV) 16£:jfibT0 
S / (>) ! 7 x — X 2 0 — 2 ic ATj^rti, V I Qrtol^ 
tl.AA'(>^7x-X(CffiSt5 + x-Ay77 <X 
0®^«+x-/Ey7 7 3 3 3) fC*g$B*tl& «t 7 1C, 

V I QffC#®3 3£DM®2ft£>o V I Q 3 3 T?7t;©nJ 

^fiy^/'y Efc®WiT6ftfc», E(iK^W2 

nTtBAsasgi3 3 2-\^m^n5 0 01 3 ic08g/>x 
7i- X2 0 - 4 a73llJ(COG>T<Dffia^'T*A Ctl 

mi 2 

[0 0 2 3] X®£ 

g/X-'/^iAlC^-To i24tt40Gbps®HAy 
)f7x-X7 0 0l^T£§o XnXMX'f'yfl Ot 
3fci6©2 0 G E"X//SL S I 9 1 iS&XfZ 0 G 
b'X— 7^L S I 9 2*''-?-n ; fn2<@-f s O^«c^nT43 
0, btx?><DAWAl{li^(iP/^£ 9 3£riIbT/by X 
/SA;P 9 5 tCgM£2ft3o i25ti20Gbps 081/ 
»!7x-7 8 0Oi^T-^5„ XnXAX^yf 10 
3AA6©2 0 G E'x/y^L S I 9 1 t5«fctf2 0 
GU7-/aS I 9 2*^nfni {S-ro^ic^AlTfc 

0, Cti5.0AWAfi^-(iP/'^^ 9 3£:iiLTVby X 

y^;E9 5tc»tt«nSo 084’V?7x- 

Xfc7nX;U4 , 'yA^A-y7/^;Et'^tl.« 
Lfc*A mcASMy^/ y E^i^XrATliSS^v 
X7x-Xt7DXAXi'y < T^gPiSi 

LT«at8i^fe8£jn«. 

[0 0 2 4] J)(±{c^LfcJ:3{c, **WJ(cj:tx«*, 
A#«<D/^r‘y Eji®g«^«^-rs«^(c43G'T, ia 
iS0^lR® L A®fi<Digt/'>0*t/ > X X x— X A ffiiS 
@»*1Sa*RSL Ac®J*<D{gG^0^/ X x-X*^® 

(gji0J®//^Xx— XlCli^&G'E'x/ 
. U'X-y^C 0ttSM«(0»&k:a:ft»ia) Srmttfny: 
a<, iaji0fg/>XXx-xfcii, |><oH7^e 
ui/-/ 5 ; (ycmm<Dm^ic&9c&&) 

E 'J-7'J 7 - j 

1 , y?7i-xoSlli's Isltc ^ s o 

[0 0 2 5] $Ac. JtS(0fiii0^/>XXx-X2; 1 
OCOiaji0^/ X x-XP^T'CDX/ >y A® AW 
- Effl© 1 b< 1 

3 £3 ft. y</-y Eiif8SBA^^BlHg(c^3o 
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o, fgiiisiiis-'O'Xxx— xb?nxs<X'fy?-t<Dfig 

ic i #<Du Ka/fiaiaja 

-fy#? x-z.fciRU2tiz®ffi<Dmfficfci;r. ^3 
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(0')>7Zl 8 * 3 . 
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[0 0 2 7] {fe0*fifi$Ji:LT, i/nX/Ul'7fi:@ 
fc^V^x-XffflOattfcfcV'T. HifciH'X'XXx- 
XoagiJtJSCTSMRU i/X0^IliiJg£^{k2-e373 10 

j£lCO0T^T£o S-f, HbSS'C'XXx-XfrBX 

E0j5itftE:ob'TI2 2 0 
-So 4 0 G b p s @|-l'y^7x-X 2 
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